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A Fast Direct Aperture Optimization Method for Intensity Modulated Radiation Therapy

WANG Jie, PEI Xi, CAO Rui-fen, HU Li-gin, WU Yi-can
Institute of Nuclear Energy Safety Technology, Chinese Academy of Sciences, Hefei 230031, China

Abstract: Objective Intensity Modulated Radiation Therapy (IMRT) is a main method to cure cancer and optimizing the treat-
ment plans of radiation therapy is akey step to implement radiation therapy. The traditional direct aperture optimization method
is time-consuming. To overcome this, afast conjugate gradient-based direct aperture optimization method was proposed. Meth-
ods The leaf positions of multi-collimator and weights of apertures were both included in the problem model. And it was formu-
lated as a nonlinear mathematic optimization problem. To solve it directly was difficult, divide-and-conquer strategy was adopt-
ed and the problem was divided into two easier problems. First, conjugate gradient algorithm was used to optimize the weight of
apertures. Second, optimizing the shapes of apertures by moving the MLC leaves. The combination of the two steps could give a
good resolution in arelatively short time. Results Two clinical cases: pancreas cancer and head cancer were tested. Optimization
of the pancreas cancer took 3 minutes 20 seconds. Optimization results of Dose-V olume histogram and isodose line showed that
the treatment plan could meet the conventional clinical requirement. Optimization of the head cancer took 9minutes 37 seconds.
Though this case includes more delineated organs that distribute close to each other, which was a big challenge to optimization,
optimization results of the Dose-V olume histogram and isodose line showed that the treatment plan could still meet the conven-
tional clinical requirement well. Conclusion The proposed method could solve a difficult nonlinear optimization problemin IM-
RT well. Test results of two clinical cases showed that the method could generate a resolution meeting the clinical requirement
in arelatively short time, and has agood practical vaue in clinic.
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Fig.3 Dose Volume Histogram Graph of Pancreatic Cancer Case
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